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The publisher's promotional material on the cover of 
this book states that it is " . . .  the indispensable handbook 
and reference for anyone who wishes to understand, imple- 
ment, or apply this technique, including researchers in 
chemistry, metallochemistry, biochemistry, biology, pharma- 
cology, and physics." This is a large claim, but it does not 
seem entirely unjustified to this reviewer. Of course, no 
text of reasonable l ngth (this book is 570 pages plus a 
delightful foreword by John Fenn) dealing with a 
subject as important as this can satisfy everyone com- 
pletely. Moreover, it has appeared after publication of 
special issues of journals (including JASMS and IJMSIP) 
devoted to the subject, as well as an excellent 1996 
compendium of Biochemical nd Biotechnological Applica- 
tions of Electrospray Ionization Mass Spectrometry, edited 
by A. P. Snyder for the ACS Symposium Series (Vol. 
619). However, in my opinion the present book will 
have lasting value as a reference work. 
Part I is labeled Fundamental Aspects of Electrospray 
Ionization and starts off with a 60-page xposition on the 
mechanism of electrospray by Paul Kebarle and Yeung- 
haw Ho. Kebarle has published other reviews on this 
subject but, in a smart decision by the book's Editor 
(Richard Cole), he was clearly given his head here and 
asked to write a full account of present knowledge and 
theories without too many restrictions on length. The 
result is a splendid treatment of the physics and chem- 
istry underlying electrospray ionization. The second 
chapter in Part I is by Gary Van Berkel, and fills in the 
progress made largely by him and his colleagues in 
understanding the electrolytic nature of electrospray 
and in exploiting this aspect by extending the technique 
to analytes once thought o be wholly inappropriate. 
This chapter is an excellent example of how fundamen- 
tal studies can lead to results of practical consequence. 
Chapter 3 is by Andries Bruins, an early practitioner of 
electrospray, particularly in the context of trace analy- 
sis, and covers more practical aspects of construction 
and operation of electrospray ionization sources, in- 
cluding both problems (e.g., dynamic range) and suc- 
cesses (e.g., the microelectrospray concept of Wilm and 
Mann). Finally, in Part I, Guangdi Wang and Richard 
Cole address the phenomenon of charge-state distribu- 
tions in electrospray mass spectra of proteins and 
peptides (including the still puzzling observation of 
abundant polyprotonated species on electrospraying 
strongly basic solutions). The present chapter provides 
an excellent account of present knowledge of this im- 
portant phenomenon. 
Part II consists of four chapters describing the cou- 
pling of electrospray sources to mass analyzers. Charles 
McEwen and Barbara Larsen deal with the differences 
between such coupling for quadrupole mass filters and 
magnetic sector instruments. These authors were early 
practitioners of electrospray on sector analyzers, but 
point out that in 1984 Aleksandrov in the then Soviet 
Union successfully operated such a combination for 
liquid chromatography/mass spectrometry (LC/MS) 
analysis of small molecules. In Chapter 6 the coupling 
of electrospray and nanospray ionization to time-of- 
flight (TOF) analyzers is described by Igor Chernuse- 
vich, Werner Ens, and Ken Standing. The contributions 
of the Winnipeg group in this regard are well known 
but the achievements of other groups, including those 
working for instrument manufacturers, are also fully 
described. The contributions of the Russian school are 
also highlighted here by inclusion of an electrospray- 
TOF mass spectrum of bovine insulin exhibiting charge 
states from +2 to +5, and first disclosed in a USSR 
patent application in 1987! The unique capabilities of 
the quadrupole ion trap have now been extended to 
electrospray ionization, as described in Chapter 7 by 
Mark Bier and Jae Schwartz, who begin with an excel- 
lent introduction to the principles of the device. Of 
particular interest o this reviewer was the section on 
application of multistage selected reaction monitoring 
to achieve increased etection specificity. Finally in Part 
II, the coupling of electrospray toFourier transform ion 
cyclotron resonance (FTICR) is described in Chapter 8 
by David Laude, Elizabeth Stevenson, and Jessica Rob- 
inson. In addition to descriptions of the problems in 
transmitting ions from an external source into a high- 
field FTICR cell and trapping them there, this chapter 
also gives succinct accounts of the new advances in 
FTICR methodology that were helpful to this reviewer. 
The achievements of FTICR in the present context are 
described here, including ultrahigh resolution and ac- 
curate mass assignment (correctly separated into differ- 
ent subsections), gas-phase conformation studies by 
H /D exchange, and the single-ion detection experi- 
ments of Smith et al. 
Part III is concerned with coupling of electrospray 
mass spectrometers to separatory techniques. In Chap- 
ter 9 Robert Voyksner discusses LC/MS interfaces 
using atmospheric pressure ionization techniques, of 
which electrospray is certainly that attracting most 
attention in the mass spectrometry literature, although 
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the older atmospheric pressure chemical ionization 
(APCI) technique is widely used for quantitative anal- 
yses of small molecules. Simultaneous optimization of 
chromatographic and mass spectrometric performance 
is not always straightforward, and this chapter nicely 
delineates the multidimensional considerations in- 
volved. Chapter 10, by Joanne Severs and Richard 
Smith, covers the marriage of capillary electrophoresis 
to electrospray, a marriage apparently made in heaven 
for two techniques uited to polar analytes but not 
without its thorny moments. After an introduction to 
the variants of capillary electrophoresis, the practicali- 
ties of capillary electrophoresis-mass spectrometry (CE- 
MS) interfacing and its optimization are thoroughly 
aired together with some illustrative applications. 
Part IV comprises five chapters on applications. 
Chapter 11 by Joseph and Rachel Loo deals with pro- 
teins and peptides, the favorite analytes for this tech- 
nique ever since the seminal work of Fenn and his 
colleagues, which have been the subject of many re- 
views. A useful feature of the present chapter is the 
summary of work on characterization f noncovalent 
complexes of peptides and proteins. In Chapter 12 the 
application to nucleic acids and their constituents i
described by Pamela Crain. The crucial importance of 
sample preparation for these strongly anionic mole- 
cules, with their affinity for metal cations, is empha- 
sized, as is the present status of tandem mass spectrom- 
etry for oligonucleotide sequencing (not competitive 
with traditional Sanger methodologies for long se- 
quences, but potentially useful for smaller oligonucleo- 
tides, particularly RNA). Electrospray mass spectrome- 
try has made unique contributions to nucleic acid 
chemistry, e.g., mapping of nucleoside modification in 
both RNA and DNA, probing noncovalent interactions, 
nucleoside mixture analysis, etc. Applications to carbo- 
hydrates and lipids are discussed by Yoko Ohashi 
Chapter 13. This ambitious undertaking, covering a 
wide range of compound types, includes a useful com- 
parison of the relative advantages of electrospray and 
fast-atom bombardment for these compounds. In Chap- 
ter 14 the applications to drug metabolism and phar- 
macokinetics are described by Grace Poon. This appli- 
cation area is probably that in which electrospray mass 
spectrometry is most often used on a day-to-day basis. 
The present treatment describes use of the technique in 
identification of metabolites, and also contains the only 
sustained discussion of quantitative analysis in the 
book. In the final chapter, Christine Gatlin and Fran- 
ti~ek Ture~ek review the applications of electrospray 
mass spectrometry to inorganic ions and organometallic 
complexes. This reviewer was chastened to discover the 
extent of this literature, including the potential for 
inorganic and elemental analysis (competing with in- 
ductively coupled plasma mass spectrometry), organic 
complexes with alkali and alkaline earth cations, metal 
ion complexes with peptides and proteins, supramo- 
lecular metal ion complexes, coordination compounds, 
etc. 
I really enjoyed this book and learned a lot from it, 
surely the ultimate criterion. Multiauthor compendia 
like this are sometimes criticized for duplication among 
chapters and for disruptive variations in writing styles, 
but I was not aware of serious problems of this kind. 
There is a reasonably helpful subject index, but no 
author index. The treatment of applications is, not 
surprisingly, less complete than that in the earlier 
volume edited by Snyder. My personal complaint is the 
lack of any coherent account of applications to trace 
quantitative analysis, other than the four pages in 
Chapter 14 referred to above. However, the Editor and 
authors are to be congratulated on their contribution to 
our discipline, a contribution that seems likely to re- 
main current for some time to come. 
